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Application of Particle Swarm Optimization in Optimal
Sensor Placement
Student : Chi-Lin Lee Advisor : Dr. Shih-Lin Hung
Department of Civil Engineering
College of Engineering
National Chiao Tung University
Abstract

Structures may be damaged due to ageing of material or by external force. Continued
monitoring of structures of health is a necessity and is recently one of the important
research topics in the field of structural engineering. Sensor system for structural
health monitoring (SHM) system is significant equipment. Hence, how to effectively
plan and arrangement of sensors-has become the key research topic in SHM.
Meanwhile, how to use limited and want sensors to measure structural behavior is an
optimal sensor configuration issues. In numerous bionic algorithms, particle swarm
optimization (PSO)algorithm is a fast convergence algorithm for solving optimization
problems. The objective of the present study is based on PSO algorithm to optimal
placement of acceleration sensors for.structural health-monitoring system. Under a
fixed number of sensors, the study will explore how to select the best sensor location
emplacement. The FIM (Fisher information matrix) is employed as a fitness index for
PSO algorithm for optimal locating sensors. For improving PSO algorithm, three
strategies for improving search were developed. Four case studies were utilized to
verify the effectiveness of modified PSO. Simulation results reveal that PSO
algorithm can effectively seek out the optimal location emplacement of sensors.
Keywords: structural health monitoring (SHM), optimal sensor configuration, particle

swarm optimization (PSO) algorithm, FIM (Fisher information matrix)
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